OBJECTIVE -We aimed to identify barriers to improving care for individuals with diabetes in community health centers. These findings are important because many such patients, as in most other practice settings, receive care that does not meet evidence-based standards.
A ccess to quality health care remains a pressing problem for the ϳ43 million Americans who either have no medical insurance or who are otherwise medically underserved. The defeat of President Clinton' s health plan makes major governmental national health care reform unlikely, and issues of access to care and equity have not been priorities in the private managed-care movement. Thus, many vulnerable patients in both urban and rural areas must rely on a safety net system of care. The emergency department, unfortunately, has historically served as the main source of care for many patients. Much morbidity could be prevented, however, if an efficient system of primary care existed for patients in medically underserved areas (1) . To this end, in 1965, the federal government funded neighborhood health centers that were later codified as community, migrant, and homeless health centers through section 330 of the Public Health Service Act (2) . The ϳ1,000 current federally supported health centers are an important source of primary care for 11 million medically underserved Americans (3) .
Although many investigators have examined basic access to care, much less research has explored the quality of care provided to the medically underserved. In particular, relatively little research has studied the quality of chronic disease management in rural and urban health centers (1, 4, 5) . With the aging of the population, chronic disease is more prevalent. Thus, managing vulnerable patients with chronic disease longitudinally in the outpatient setting is one of the most fundamental and difficult challenges for health centers and, indeed, for much of primary care.
Diabetes is a model illness for improving chronic disease management among vulnerable patients. Diabetes affects 10 million patients, costs ϳ$100 billion annually, and causes significant complications including retinopathy, nephropathy, neuropathy, and cardiovascular disease (6) . Moreover, AfricanAmericans and patients of lower socioeconomic status suffer more severe morbidity (7) . Regarding treatment, good care, including tight glucose control and early screening for end-organ damage, can prevent severe complications (8) . The challenge for diabetes care, however, is that treatment of this complex disease requires multiple key processes and resources involving both provider and patient (9) . Glucose levels must be measured at home and treated with a combination of diet, exercise, and medications. Retinal screening, foot examination, and coordination of care with specialists are necessary, as are checking for early signs of renal, vascular, and neuropathic disease. In addition, screening and treatment for other cardiovascular risk factors such as hypertension, hyperlipidemia, and tobacco use are especially important in patients with diabetes. Education of the patient is essential, and, frequently, a multidisciplinary team including physician, nurse, pharmacist, dietitian, and health educator cares for the patient. Not surprisingly, the challenge of providing effective diabetes care has defied a simple solution. Several studies in diverse health care settings, including academic institutions (10), health maintenance organizations (11), health centers (5), the Indian Health Service (12) , and Medicare providers (13) , have documented a substantial proportion of care that does not meet evidencebased quality-of-care standards.
Moreover, although managed care organizations and integrated health care delivery systems have increasingly targeted diabetes for disease management programs, little work has focused on what types of interventions are likely to succeed among the poorest diabetic patients in clinics with limited resources. Clinics serving poor patients have special challenges that make it unlikely that the findings from diabetes outcomes research in more advantaged populations will be directly generalizable (14) . First, these federally funded clinics have significantly fewer resources than the private sector. Second, their patients are impoverished and less educated. Third, many of these clinics, especially those located in rural settings, lack access to tightly integrated delivery systems. Fourth, the small size of these clinics limits the financial feasibility of creating full-time teams devoted solely to diabetes care. Thus, the clinical problems and managerial challenges of program implementation require fresh innovative approaches (15) .
In addition, few studies have systematically identified the barriers health centers face in making system-wide changes to diabetes care. Therefore, to help guide future intervention efforts, we surveyed clinicians and administrators in health centers to determine what they perceived to be the most important barriers they face to providing quality care for their patients with diabetes.
RESEARCH DESIGN AND METHODS

Study population
The MidWest Clinicians' Network (MWCN) is a not-for-profit organization of 70 health centers serving indigent vulnerable patients in 10 Midwestern states. In 1995, the clinicians at these health centers identified diabetes as their top priority condition for quality improvement. The MWCN then established a committee whose mission was to conduct credible meaningful research on health care access and delivery issues in special populations served by health centers. The research committee originally consisted of clinicians and administrators from the health centers, and it subsequently added collaborators from the University of Chicago Diabetes Research and Training Center and the United States Bureau of Primary Health Care. All of the health centers were invited to participate in the diabetes project, which consisted primarily of yearly chart audits of their patients with diabetes (5), surveys of their providers and administrators about barriers to care, dissemination of the practice guidelines of the American Diabetes Association (ADA) (9) , and opportunities for involvement in future quality-improvement projects. The University of Chicago Institutional Review Board approved the study.
The research committee asked a representative group of 42 health center sites for the names and addresses of their health care providers (physicians, nurses, dietitians, etc.) who worked with patients with diabetes and key administrators to serve as the population for the survey. The committee received the names of 419 individuals, although their specific role in the health center was not identified at this time.
Data collection
Provider Barriers Survey. The research committee developed a Provider Barriers Survey after a focus group discussion with providers at the 1997 MWCN annual meeting. Providers were asked to define what they felt were the primary barriers to quality diabetes care. The research committee then supplemented the providers' opinions with a review of the literature and its own experience to create a 51-item survey. The survey focused on the following six key processes of care as quality markers, selected from a much larger number of ADA standards (9): regular performance of home glucose monitoring, HbA 1c tests, dilated eye examinations, foot examinations, close monitoring of diet, and exercise. The conceptual domains of the survey, each addressing the six quality markers, were the importance of the various quality markers to providers, the importance of these quality markers to patients as perceived by providers, provider barriers to care such as time constraints, patient barriers to care such as affordability of eye exams or access to care, providers' assessments of their personal responsibilities, and providers' confidence in performing and facilitating quality markers. Each question was rated on a 5-point Likert-type scale (1 = strongly disagree, 3 = neither agree nor disagree, 5 = strongly agree; importance, confidence items: 1 = not at all, 3 = somewhat, 5 = extremely). The research committee mailed the questionnaire to the 419 providers and administrators identified by the health centers as being responsible for adult patients with diabetes. Nonrespondents were sent two follow-up surveys. Scale development. As a preliminary step to data analysis, the researchers defined and evaluated summary scales for selected conceptual domains in the provider survey, producing overall measures that included importance of processes of care to providers and to patients, provider responsibility, provider confidence, and patient barriers related to cost and ability. Reliability analysis indicated good internal consistency of the scales (Cronbach' s ␣: 0.70-0.92) (16) . Both summary scales and individual items were used in subsequent analyses and are listed in the APPENDIX. Organizational survey. A team leader at each health center filled out a survey about its organizational characteristics, such as number of patients and urban/rural status.
Statistical analysis
The statistical analysis has the following two major components: a descriptive summary of individual survey responses and regression modeling to compare selected survey items and scales. In the regression models, the unit of analysis is respondent, nested within each health center. To incorporate correlation between respondents in the same health center, we used hierarchical regression (17) (18) (19) . For responses that were approximately normally distributed, we fit linear mixed models with health center as a random effect, using the SAS MIXED procedure. Variables that satisfied this criterion were paired differences between two survey items (e.g., the difference in providers' ratings of importance of dilated eye examinations to themselves and to patients). The remaining responses were analyzed as ordinal outcomes, because their distributions were discrete and/or skewed and were not amenable to transformation to normality. Provider survey scales, described above, were divided into a smaller number of
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ordered categories corresponding as nearly as possible to the original Likert-type scale to ease interpretation. For these outcomes, we used the SAS NLMIXED procedure to fit ordinal probit models, again with health center as a random effect. In the interest of brevity, results of the ordinal analyses are reported as predicted probabilities in the two highest ordered categories. In all cases, comparisons in terms of these categories convey the same qualitative information as the fitted probabilities for all categories. 
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As stated previously, we calculated summary scales on some conceptual domains and examined individual items on others, as appropriate. Results will be presented accordingly. In addition, some of the questions were only relevant to providers (physicians, other patient care providers) who had direct care with patients. Other questions were relevant to all respondents, including administrators. Hereafter, "respondents" will refer to all respondents, including administrators and others, and "providers" will refer to physicians and other patient care providers. Results accompanied by significance levels are based on the hierarchical models described previously, and the summary statistics (means, SDs, and proportions) are model-based estimates. Other results are descriptive frequencies.
RESULTS
Provider Barriers Survey
Our total sample size was 389 after excluding those who were no longer employed at the health center or did not have adult patients with diabetes (n = 30). We received 279 (72%) surveys from 42 health centers (100% of centers surveyed). The respondents consisted of 87 physicians, 108 other patient care providers, 9 dietitians, and 75 others (administrators, health educators, dentists, etc.). The median number of respondents per center was five, with an interquartile range of four to eight. Responses to the questions across the three mailings of the survey were generally the same. The pattern of similar responses across survey waves suggests low nonrespondent bias (20) .
Respondents indicated that all diabetes processes of care surveyed were very or extremely important, namely, HbA 1c and blood glucose testing, dilated eye examinations, foot examinations, diet, and exercise. However, respondents perceived that patients would rate the importance of these processes significantly lower (i.e., only somewhat to very important) (Fig. 1A) . On the 30-point scale incorporating all six processes, respondents' mean ratings were 26.8 for themselves and 18.2 for patients (P Ͻ 0.0001, SE difference of means ϭ 0.27). Higher scores indicate greater importance; a score of 18 corresponds to an average response over items of "somewhat important." All individual items contributed significantly to the overall difference at P Ͻ 0.0001.
Providers gave a high rating for their responsibility for conducting these processes of care. Except for dilated eye exams, for which 89% of physicians rated themselves only somewhat able or lower, providers were generally confident in their ability to perform these processes. Providers were more confident in their ability to instruct patients on diet and exercise (Fig. 1B) than on their ability to help them make changes in these areas (two 2-item scales: instruct, facilitate change; means = 7.6 and 7.0, respectively [6 = "neither agree nor disagree"]; SE difference of means ϭ 0.08; P = 0.0001). Approximately 40% of providers perceived that patients are unable to follow a diet or exercise regularly.
Respondents rated affordability to be more of a barrier for home glucose monitoring and dilated eye examinations than for HbA 1c testing, diet, and exercise ( Fig. 2A) . Most respondents did not rate lack of a nearby laboratory, ophthalmologist, and nutritionist to be barriers (agree or strongly agree: 2, 26, and 18%, respectively; disagree or strongly disagree: 92, 65, and 76%, respectively). Approximately one-quarter of providers agreed that forgetting to order eye examinations and examine patients' feet were barriers and that teaching patients home glucose monitoring was too timeconsuming (Fig. 2B) . Providers frequently believed that language or cultural differences hindered patient education.
Provider Barriers Survey and organizational characteristics
In general, the barriers to quality of care did not vary by organizational characteristics, although some differences were observed between rural and urban settings and by size of patient population. Specifically, providers in urban health centers were more likely to report language and cultural barriers (agree or strongly agree: urban 55%, rural 32%, P = 0.004); they also tended to report greater confidence in dealing with such barriers (very to extremely confident: urban 42%, rural 26%, P = 0.03). Larger health centers (Ͼ3,500 patients) were half as likely to report lack of an ophthalmologist to examine patients as a barrier, although this effect does not reach statistical significance (agree or strongly agree: large 15%, medium 29%, small 31%; large vs. medium, P = 0.08; large vs. small, P = 0.11).
CONCLUSIONS -Analysis of providers' perceptions of barriers to care in health centers suggests that interventions should focus on patient education, training of physicians and other patient care providers in behavioral change, redesign of local systems of delivering care, and efforts to improve structural and financial access to care. Quite striking was the discordance between the importance respondents placed on major processes of diabetes care and their perception that patients did not value them as highly. These attitudes, if truly present, could make provider-patient communication efforts more difficult and jeopardize patients' ability to adhere to self-care regimens. Thus, judging from providers' responses, educational and behavioral interventions for patients may be critical. Skills in motivating behavioral change are essential for effective clinical care, including diabetes management. Additional methods of patient behavioral change, such as empowering patients and training providers in communication techniques, may be useful (21, 22) .
Providers and administrators rated access to care, affordability of care, and sufficient appointment time as mild to moderate barriers to quality diabetes treatment in the health centers, although a significant proportion of respondents reported that some of these issues were major problems. Redesign of the delivery of care would be an important strategy for quality improvement in health centers where important barriers exist. For example, some systems of diabetes management have information systems and care pathways that minimize the chance that providers could forget to order dilated eye examinations or examine feet. Some systems use a team approach to educate the patient on issues such as home blood glucose monitoring, thus lessening the time burden on individual providers.
Most generally, obstacles to improving diabetes care have been conceptualized as the problems of changing human behavior and creating environments conducive to quality improvement. In surveys, primary care physicians frequently report difficulties with patients' motivation and understanding of diabetes, dietary and medication nonadherence, and weight control (23) (24) (25) . Other barriers included inadequate reimbursement, insufficient time, and lack of support personnel outside of the office (25) . A study of 22 primary care providers in a suburban managed care medical group found that physicians who saw more patients per unit time were less likely to perform screening tests for their diabetic patients. Specifically, they were less likely to order HDL cholesterol tests, screen for proteinuria, or refer to an ophthalmologist (26) .
Diabetes barriers
Many challenges are probably more severe in the health center setting because these clinics have fewer resources and more needy populations. A survey and interview of 31 primary care physicians in Texas working in health centers revealed that the doctors rated diabetes as harder to treat than hypertension and angina (27) . Reasons for the difficulty included the complexity of treatment, challenge of lifestyle change, time, expense, and discrepancy between provider and patient perceptions. Despite these challenges, the quality of diabetes care in health centers is similar to that in hospital outpatient clinics and physicians' offices (5).
Our study has several limitations. Even though our survey response rate was relatively high for a provider questionnaire and the pattern of results was similar across the three waves of the survey (20, 28) , nonre- 
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spondent bias is still possible. In addition, some health centers did not participate in the wider diabetes quality-improvement project and, thus, were not surveyed. Moreover, we asked providers about their perception of patient ratings of the importance of processes of diabetes care, but did not confirm these assessments by surveying patients as well. Nonetheless, our study is one of the largest to examine the barriers to diabetes management among medically underserved patients in health centers.
Diabetes care is complex because it involves both self-care by the patient and the administration of key processes of care by the provider. Quality improvement of diabetes care in health centers probably requires a multifactorial approach emphasizing patient education, improved training in behavioral change for providers, and enhanced delivery systems (5) . For a significant number of individuals, systematic reforms that decrease the cost of care to patients and enhance access to providers are also likely to be of benefit. Such interventions will require leadership, the creation of quality improvement infrastructure, behavioral and cultural change by both patients and providers, and resources. Based on a review of their prior diabetes care and the results of this barriers survey (5), health centers in the MWCN are currently implementing and evaluating multifactorial interventions targeted at the health center, provider, and patient levels to improve diabetes care. In addition, the Bureau of Primary Health Care and Centers for Disease Control Diabetes Control Programs are sponsoring a national Diabetes Collaborative Breakthrough Series that seeks to improve the quality of care and health outcomes in hundreds of health centers through the use of a chronic care model (15) and rapid PlanDo-Study-Act cycles derived from the continuous quality improvement field (29) .
